M r=432.3, monoclinic, P2Jn, a= 15.158(6), b=17.321(13), c=6.876(6)A, fl= 94.52 (6) ° , V=1800(2)A 3, Z=4, F(000)=876, D m=1.59(1), D x=l.597gcm -3, g(MoKo., 2= 0.7107 A) = 36.0 cm -~, T= 295 (2) K, number of unique reflections = 2372, 20 < 45 °. Least-squares refinement based on 984 reflections [I > 2tr(/)] gave a final R(F) value of 0.082. The title compound also crystallizes in a modification (I) isomorphous with Fe(S2CNEt2)2C1 {described in space group P2~/c by Chapps, McCann, Wickman & Sherwood [J. Chem. Phys. (1974), 60, 990-997]}. That modification becomes ordered ferromagnetically with T~ = 1.52 (2)K with suitable conditions of crystallization [Decurtins, Wells, Sun & Wickman (1982). Chem. Phys. Lett. 89,[79][80][81][82][83]. M6ssbauer spectroscopy shows that the material which crystallizes in the new modification (II) remains paramagnetic to 1.2 K. The M6ssbauer parameters at 77 K are AE o = 2.87 (1) mm s -~, fiE = 0.49 (1) mm s -~.
White & Hoskins, 1972; Raston, Sly & White, 1980 ). An earlier structure study of Fe(dietdtc)2Br showed it to be isomorphous to ferromagnetic (T~= 2.43 K) Fe(dietdtc)2C1 (Chapps et al., 1974) . This is referred to as modification I. No long-range order was observed in Fe(dietdtc)2Br until Yoshikawa et al. (1981) prepared the material by precipitation from benzene solution. Previous Mrssbauer and susceptibility work had employed materials crystallized by evaporation of 0108-2701/83/091218-04501.50 chloroform-toluene solutions (Wickman & Trozzolo, 1968; Ganguli, Marathe & Mitra, 1975) . In recent work we duplicated the method of Yoshikawa et al., and confirmed a ferromagnetic transition in Fe(dietdtc)2Br [Tc= 1.52 (2)K]. We found the unit-cell parameters for the benzene precipitate to be nearly identical to those of modification I. It is not known why modification I exhibits variable magnetic properties depending upon crystallization conditions, although superparamagnetic effects have been suggested as being at least partially responsible. During careful examination of Fe(dietdtc)2Br crystals, obtained from a chloroform-toluene solution, we observed a small amount of crystal modification II, which is the subject of this report. Since both modifications crystallize under similar conditions, their packing arrangements will energetically be nearly equal and are of interest in the context of their magnetic properties.
Experimental. The material was prepared according to the method of Martin & White (1967) by the reaction of Fe(dtc) 3 with HBr in benzene. As suggested by Yoshikawa et al. (1981) we used the diluted ethanol solution of aqueous hydrobromic acid in order to make the reaction proceed homogeneously. The compound was recrystallized starting from a saturated 50:50 (by volume) solution of chloroform and toluene. Normally an evaporation within 24h produced both modifications in the same beaker, but always dominantly modification I. In contrast to that fiat rectangular plates of this form the new modification crystallizes as elongated prisms. D m by flotation technique (CC14/CHBr3). Syntex P1 diffractometer, graphite monochromator, crystal 0.14 x 0.16 x 0.18 mm. Reflections 0k0 with k = 2n+ 1 and hOl with h+l=2n+ 1 systematically absent. Lorentz and polarization correction, absorption ignored ~r--~ 0.29). 20ma× = 45 °, h ranged from 0 to +16, k from 0 to +18, ! from -7 to +7. Standard reflections 602, 800, 080 measured after every 75 reflections; 25.74 reflections measured. Structure solved by three-dimensional Patterson and difference Fourier syntheses and refined by least-squares calculations (based on F) of 984 reflections with I > 20(/) (133 © 1983 International Union of Crystallography parameters). Computer programs: Zalkin's FORDAP, LS (Zalkin, undated, XRAY program system),* ORTEP-II (Johnson, 1976) . Parameters of the Discussion. The refined atomic parameters are presented in Table 1 ,t and the intramolecular distances and angles are given in Table 2 .
The structure (Fig. 1) (44) 14.4 (1.1) * B(eq) = (B~ + B22 + B33)/3. Bij are the coefficients in the temperature function expression exp(--Lg))Bua*a*h,hJ4). bromine at the apex of a square pyramid of four basal S atoms and an apical Br atom. The four S atoms deviate at most by +0.043 (6) A from their plane of best fit; the Fe atom lies 0.595 (4)A above it. Displacements of up to 0.10 (3)A of the defining atoms from the ligand planes defined by the S2CNC 2 fragments are observed. In modification I (Fig. 2) the ethyl groups point in opposite directions at the two ends of the molecule with respect to the ligand planes. In modification II all four ethyl groups point in the same direction, opposite to the Br atom. The intramolecular distances and bond angles cover about the same range as observed before for modification I, the isomorphous chloride (Hoskins & White, 1970) , the iodide (Healy et al., 1972) and the isocyanide (Raston et al., 1980) derivatives. The thermal parameters are higher than those observed for modification I, but agree rather closely with those observed for the isocyanide. In all derivatives at least one of the outer C atoms of the ethyl groups has a B value larger than 10.0/~2. The C(14)-C(15) distance of 1.29 (5)/k is somewhat short [comparable distance of 1.31 (7)A in the chloride]. The short distance between C(15) atoms related by a symmetry center [final value 3.44 (6)/k] prompted anisotropic refinement of the C atoms of the C(14)-C(15) ethyl group. The large anisotropy observed for these atoms may indicate local disorder in this group which could result in an effective increase in the C(15)...C(15 TM) distance.
There are no other unusually short intermolecular distances.
On comparing the packing arrangements of the two modifications we note some distinct differences. Looking parallel to the c axis, we recognize in modification II, due to the small c value, a repetition of just one molecule and therefore a very regular packing arrangement (Fig. 3) . The comparable view in modification I reveals an alternation in the Fe-Br direction for successive molecules (Fig. 4) .
Structural features such as intermolecular contact distances are important for magnetic behavior. In these compounds the Fe...Fe and the Fe--Br...Fe distances are generally too large for a significant contribution to the exchange interactions. Therefore of primary interest are the intermolecular S...S linkages which can lead to an Fe--S...S--Fe interaction. In modification I there are three intermolecular S...S contacts with values less than 4/k; the shortest is 3.60 (1) A. In modification II there exists just one short intermolecular S...S contact, with a value of 3.724 (9)A. As a whole, with respect to these S...S contacts, the molecules are farther apart from each other in modification II. This suggests a reduced critical temperature (weaker superexchange) compared with modification I. To pursue this point, M6ssbauer experiments, with absorber temperatures as low as 1.2 K, were carried out with modification II. Only a simple quadrupole doublet was observed at all temperatures [AE o = 2.87 (1) mm s-~; 6E = 0.49 (1) mm s -~ at T = 77 K]. It is therefore very likely that T c for modification II (as crystallized above) is below 1.2 K, i.e. lower than T c for modification I. It should be noted that despite the absence of magnetic h.f.s, in the M6ssbauer spectra, some caution should be exercised in drawing conclusions about long-range order in modification II. For example, early preparations of modification I did not show magnetic h.f.s. However, later workers, using different crystallization techniques (Yoshikawa et al., 1981; Decurtins et al., 1982) observed a T¢ of 1.34 K and 1.52 K respectively. Thus we cannot rule out the possibility that different crystallization methods might produce material displaying magnetic h.f.s.
It should also be noted that the discussion of superexchange paths is based on room-temperature X-ray data. The relevance of these data to the structure at 4 K or below is not a priori obvious. Some information on this point is provided by properties of modification I. This material has a destructive structural phase transition near 220 K (Ganguli et al. 1975) .
Examination of T c values for chloride-bromide mixed crystals, which do not have a phase transition (Malliaris & Simopoulos, 1975; DeFotis, Palacio & Carlin, 1979) , shows that the extrapolated value for the pure bromide, modification I, is 1.5 K. This is very close to the value we observe in material~ crystallized from benzene. This is an indication that between room temperature and helium temperatures the significant intermolecular distances and molecular environments do not change in ways that drastically alter exchange paths observed in the room-temperature data.
